Stress hormones significantly impact dendritic cell (DC) activation and function, typically in a suppressive fashion. However, a social stressor termed social disruption (SDR) has been shown to induce an increase in inflammatory responses and a state of glucocorticoid resistance in splenic CD11b+ monocytes. These experiments were designed to determine the effects of SDR on DC activation, Toll-like receptor-induced cytokine secretion, and glucocorticoid sensitivity. Compared to cells obtained from control animals, splenic DCs from SDR mice displayed increased levels of MHC I, CD80, and CD44, indicative of an activated phenotype. In addition, DCs from SDR mice produced comparatively higher TNF-a, IL-6, and IL-10 in response to in vitro stimulation with LPS and CpG DNA. Increased amounts of TNF-a and IL-6 were also evident in SDR DC cultures stimulated with poly(I:C). Furthermore, as shown previously in CD11b+ monocytes, the CD11c+ DCs obtained from SDR mice were glucocorticoid resistant. Taken together, the data suggest that social stress, in the absence of any immune challenge, activates DCs, increases DC cytokine secretion in response to Toll-specific stimuli and renders DCs glucocorticoid resistant.
Introduction
Dendritic cells (DCs) are a critical bridge between the innate and adaptive immune responses. Their acquisition and presentation of antigen via MHC and their co-stimulatory signals, as well as their production of immunomodulatory cytokines are essential for antigen-specific T cell activation and clonal expansion (Banchereau et al., 2000; Lenschow et al., 1996) . Prior to activation, immature DCs express a variety of receptors, including Toll-like receptors (TLRs), cytokine receptors, and hormone receptors. These receptors ensure that DCs are highly sensitive and reactive to localized microenvironmental cues (Maestroni, 2006; Mazzoni and Segal, 2004; Pulendran, 2005; Sabatte et al., 2007) . In the absence of exogenous antigen, immature DCs can respond to changes in their environment (e.g. shifts in cytokine or hormone secretion, direct contact with infiltrating or activated immune cells) and become activated via signaling through one or more of its various receptors (Munz et al., 2005; Sabatte et al., 2007) . Once a signal is received, DCs can either become immunogenic or tolerogenic, depending on maturation status and the nature of environmental stimulus, which will lead to alterations in both innate and adaptive immunity (Bros et al., 2007; Grohmann et al., 2001; Lutz and Schuler, 2002) . Upon antigen encounter, activated DCs rapidly mature and can then effectively prime T cells and direct differentiation and clonal expansion.
Exposure to stressful stimuli (e.g. environmental, physical, social, or psychological stress) can cause changes in the local microenvironment of DCs due to the release of potent neuro-immune mediators including cytokines, glucocorticoids, and catecholamines. As a consequence, the stress response has a significant impact on overall immunity (Stratakis and Chrousos, 1995) . More often than not, the effects of stress hormones have been reported to be immunosuppressive. For example, DCs exposed to corticosterone are poor APCs because of impaired MHC-antigen complex formation (Elftman et al., 2007; Truckenmiller et al., 2005) . Exposure of immature DCs to glucocorticoids during activation and maturation cause them to become tolerogenic as a result of reduced co-stimulatory molecule expression and decreased proinflammatory cytokine secretion (Moser et al., 1995) . In addition, the number of DCs and the level of TLR expression on plasmacytoid DCs, are significantly decreased in dexamethasone (Dex)-treated cultures (Abe and Thomson, 2006 
